The purpose of this study was to describe the role of scientific approach on students' mathematical critical thinking and resiliency. This study wass a pre test-post test experimental control group design and involves 66 seventh grade students as sample. Data collection was conducted by a mathematical critical thinking test, a mathematical resiliency questionnaire, and a perception on scientific approach questionnaire. Data analysis was conducted using descriptive and inferential analysis. The study found that on mathematical critical thinking ability, students getting treatment by scientific approach attained better than students taught by conventional teaching, but both groups were still at low level. On mathematical resiliency, there was no different between students on both teaching approaches, and those groups were at medium level. The other findings, there was no association between mathematical critical thinking ability and mathematical resiliency, and students performed high perception toward scientific approach.
INTRODUCTION
Mathematical critical thinking ability and mathematical resiliency are two essential mathematics learning outcomes should be improved on students high school. That statement is in line with the goals of mathematics teaching and some experts' conceptions among other are as follow. First, mathematical critical thinking ability and mathematical resiliency are included on the goal of mathematics teaching such as: (a) to posess logical, critical, creative, innovative thinking, and self-learning abilities, and to demonstrate critical, creative, accurate, objective, opened thinking, self-confidence, curious, interest, persevere, persistent attitudes; (b) to appreciate the beauty and the usage of mathematics in daily life. Second, the need of possessing mathematical critical thinking by high school students is in line with an expression "... in the minds of student thinking critically, mathematical content is transformed into mathematical thinking" (Lunenburg, 2011) . Third, the importance of having mathematical critical thinking by student is also in line with Peter's expression as well, namely "student who are able to think critically are able to solve problem effectively" (Peter, 2012) . Fourth, besides that, Johnson (Pertiwi, 2011) proposes that a critical thinker tends to behave carefully in taking decision, to confess foolishness fastly, to get new information eagerly, to be patient in investigating a proof, to be tolerant on new viewpoint, and to confess the better viewpoint of other people. Those critical attitudes are needed by students during teaching-learning process.
Some writers explain the term of critical thinking differently, but they include similar meaning and complete each other. Fisher (2009) proposes that critical thinking is ability to explain what an individual being thought. To learn how to think critically involves some abilities such as: to learn how to ask, when did to ask, what did the question, how did its reasoning, when did the reasoning use, and what kind of method did he use. Other writer defines mathematical critical thinking as reasonable reflective thinking and focussed on trusted activities, or as process of thinking which its goal to derive reasonable conclusion concerning something of truthfulness correctly (Ismaimuza, 2010) . Similar to that definition, Noer (2009) proposes that mathematical critical thiking is process deriving a conclusion about what should be trusted and be done. Further, Ennis (Costa, 1985) details indicator of critical thinking into five main groups such as: to give simple explanation, to build basic skill, to conclude, to clarify in depth and to manage strategy.
The meaning of critical thinking is also presented by other writer as well, namely Glazer (2004) states that critical thinking involves three activities such as: (a) to prove: ability to derive conclussion deductively based on prior learned theorms, (b) to generalize: ability to generate pattern in wider condition; c) problem solving: ability to identify known data, asked data and to examine sufficiency components for solving the problem, to compile mathematical model and to solve it, and to check the truth of the solution.
Other detailed indicator of critical thinking is proposed by Bayer (Hassoubah, 2004) those are: (a) to determine credibility of resources, (b) to differenciate relevant and unrelevant data, (c) to differenciate a fact and an evaluation, (d) to identify and to evaluate unwritten asumption, (e) to identify happened bias, (f) to identify viewpoint, and (g) to evaluate offered proof for supporting confession. Similar to Bayer's statement, Ellis (Rosyada, 2004) proposes that critical thinking involves some abilities such as: (a) able to differenciate between fact and demanded value, (b) able to differenciate among information, reason, and relevant and unrelevant demand, (c) able to determine accurate facts, (d) able to determine credible resources, (e) able to identify demand and ambiquistic argument, (e) able to identify unwritten asumption, (f) able to detect bias, (g) able to identify fallacious logic, (h) able to identify unconsistent logic, and (i) able to determine strongest argument or demand.
An expert in critical thinking, Nickerson (Schafersman, 1991) proposes similar traits to Bayer's indicators of critical thinking ability as follow: to use facts proviciently and trustly; to organize and to articulate thought clearly, logically, and reasonable; to differenciate valid and invalid conclussion; to identify the sufficiency of data; to understand the difference between reasoning and rationalization; to try to anticipate possible effect from various activities; to understand ideas fit to level of confidence; to notice similarity and analogy deeply; able to learn independently and having interest continously in learning; to carry out problem solving technique into other learned domain; able to represent an informal problem into formal ways; to ask about a viewpoint and its implication; to be sensitive toward the difference between validity and intensity of a belief and of personal belief; to realize limited personal understanding, and many facts should be explained with non inquiry attitude; to recognize posibility of fallacious and bias of opinion, and to recognize facts according to own opinion.
The afformention arguments on critical thinking ilustrates that critical thinking task is a heavy, complex, and difficult high order mathematics thinking task. That statement implies that for excecuting mathematical critical thinking task student should have strong soft-skill and interest in mathematics so that the student want and able to solve when he faced mathematical critical thinking task. One of the mathematical soft-skill above among other is mathematical resiliency.
Some experts define resiliency term almost similar. First, Block (Klohnen, 1996) defines ego-resiliency as general ability which involves high and flexible self acclimatization toward internal or external pressure. Then, some writters modify that definition into mathematical situation. Bernard (2004) proposes that resiliency is ability of a person to arise from unsatishfying situation when realized a pressure. That ability relates to individual development and livelihood for becoming better condition from the condition before realized pressure; those ability can be observed from individual competence such as social competence, problem solving skill, autonomy, and sense of purpose.
Dweck (Sumarmo, 2015) proposes that mathematical resiliency involves persistent attitude when faced difficulty, able and having willingness to learn and to work colaboratively in peer group, having ability to speak and to express mathematical understanding, and to master mathematics learning theory. Similar definition is proposed by Newman (Sumarmo, 2015) that mathematical resiliency is having high quality attitude in learning mahematics such as: self confidence on own success through hard work, performed persistent to face difficulties, has willingness to discuss, to reflect, and to research. Then, Kooken, et al. (Sumarmo, 2015) conceptualizes mathematical resiliency as adaptive and positive attitude toward mathematics for still to continue to learn mathematics even confront difficulties. From those arguments, Sumarmo (2015) implies that students who possess strong mathematical resiliency would have mathematical abilities not only for answering examination question but the most important thing are that students mastere those mathematics abilities for solving problem in other dicipline and students had strong desire to apply those mathematics abilities whenever they needed.
Those afformention argument implies that mathematical resiliency is personal behavior for being resistent and uneasy give up when facing difficluties in learning mathematics, and try to learn and adapt to fit that condition and then to arise to become better self confidence. JohnstonWilder and Lee (Sumarmo, 2015) proposes four components of mathematical resiliency, namely: (a) believe that brain ability could be grew; (b) personal understanding toward the value of mathematics, (c) to understand the way to work on mathematics, (d) awareness for supporting from peer group, adult people, internet, ICT, and others.
Curriculum 2013 of Indonesia suggests that mathematical hard-skill such as mathematical critical thinking ability and mathematical soft-skill such as mathematical resilency should be developed simoultaneously. Moreover, Polya and Ashton (1973) , states that teacher's role not only to deliver information but the most important things are to position as students, to understand what students think, to help students to think, and to learn to construct their knowledge. Those opinion describes constructivism philoshopy traits namely: (a) student active learning, (b) information is related to previous students' knowledge in order to form meaningfull and more complex knowledge; (c) learning activities are oriented to investigation and invention.
Teaching-learning approach which in line with suggestion of Curriculum 2013, and Polya's statement on teacher's role, among other is scientific approach. Nur (Ibrahim, 2011) , states that scientific approach is an approach for obtaining knowledge through two activities that are reasoning and observing. Like that, Sudarwan (2013) clarifies more detailed activities in scientific approach: observation, reasoning, inventing, validation, and explanation about the truth. Similar to Sudarwan's clarification, Hosnan (2014) proposes that scientific approach is an approach which designed such a way so that student constructs concepts, rules, or principles actively through some activities, namely: observation, formulating problem and hypothesis, collecting data by various strategies, analyzing data, concluding and communicating the invented concepts, rules, and or principles.
Then, Kurniasih and Sani (2013) clarify student's activities in each phase of scientific approach in detailed. In observation phase, student invents relation between an analyzed object to teacher's learning material. Then in questioning phase, student exercises to pose questions and this activity is expected will improve student's curiousity. In colaboration phase, student explain his ideas to each other member, so that student will obtain better mathematical understanding, and improve student's good attitude such as: persistent, trusted, polite, respect to other person's opinion. In the next, experimenting phase, student carries out his attained knowlegde from prior phases, and it will improve student' abilities on comunicating, collecting data, learning habit, and learn all the time. Further phase, that is associating, student processes all collected information, and relates it each other, this activities will improve student's excelent attitudes such as honest, accurate, dicipline, consistent, hard work, and also will improve student's abilities as well those are to execute procedure, to think inductively and deductively. In the last phase, student presents all of had done orally or writtenly, and this activiteswill improve student's ability to speak well and correctly.
Some studies which carried out scientific approach (Atsnan & Gazali, 2013 , Efriana, 2014 reported that student performed active learning in all four phases such as to invent mathematical concept, to collect and analize data and then to solve the problem together. Besides that, student demonstrated good attitude and obtained better mathematics learning outcomes. Septiani (2016) by using scientific approach reported that vocational student obtained fairly good grade on mathematical understanding and communiction, but there were no difference on students' self regulated learning in both classess. Nevertheles, Kusnadi (2016) reported that students getting treatment with scientific approach obtained better grade on mathematical critical thinking than the grade of students taught by conventional teaching, but students' grades were still at low level. Seemingly almost students realized difficulties on solving mathematical critical thinking problems.
Other recent study (Carli, 2017) reported that there was no different students' grades on mathematical resiliency between students getting treatment with problem posing approach and with conventional teaching, and the student's grade was at medium level. A number of studies with senior and junior high students (Ambarwati, 2011; Fatmawati, 2014 , Ismaimuza, 2010 Noer, 2010; Kurniati, Kusumah, Sabandar, Herman, 2015; Kusnadi, 2016; Sinurat, 2014 , Sumarmo, Hidayat, Zulkarnaen, Hamidah, Sariningsih, 2012 Tamsil, 2015; Widyaningtiyas, 2015) reported that on mathematical critical thinking students getting treament with innovative approaches obtained at low to medium grade level. Similar to Kusnadi's finding, in those studies mathematical critical thinking is difficult task for many yunior and senior high school students.
The afforementioned arguments, motivate researcher to carry out a study for improving students' mathematical critical thinking ability and mathematical resiliency by using scientific approach. Therefor, the purpose of this study was to describe the role of scientific approach on students' mathematical critical thinking and resiliency.
METODE
This study is a pre test-post test experimental contorl group design which having a goal to analyze the role of scienctific approach on students' mathematical critical thinking ability and mathematical resiliency. The study involved 66 eleventh grade students. Data collection was conducted through a mathematical critical thinking test, a mathematical resiliency questionnaire, and a perception on scientific approach questionnaire. The mathematical critical thinking ability test consisted of 4 items, The characteristic mathematical critical thinking ability as follow: reliability test was r = 0.75; discriminat index (b) was 0.30  b  0.60, and difficulty index (a) was 0.30  a  0.70. In the following, we attached sample items of mathematical critical thinking test, and sample items of mathematical resiliency questionnaire. 
Sample Item of Mathematical Critical

RESULTS AND DISCUSSION
The results of mathematical critical thinking ability, mathematical resiliency in scientific approach class and conventional class presented in Table 1 . From Table 1 , in pre-test it found that there was no difference grades of mathematical critical thinking ability of students in both teaching approaches, and the grades were at very low level (less than 10% out of ideal score). Nevertheles, after learning process, on mathematical critical thinking ability and its gain, students getting treatment whith scientific approach attained better score (61.85% out of ideal score, N-Gain = 0.59) than the score of students taught by conventional teaching (40.41% out of ideal score, N-Gain = 0.37). Those findings were similar to a number previous studies such as Ambarwati, 
, and Widyaningtiyas, 2015) on mathematical critical thinking ability, students getting treatment with various innovative teaching obtained better grades than that of students taught by conventional teaching. But, almost the students' grades on mathematical critical thinking ability were still at low-medium level. But on mathematical resiliency, there was no difference students' grades of mathematical resiliency in both teaching approaches, and those grades were at medium level. Similar finding was reported by Carli (2017) that there was no difference students' grades on mathematical resiliency between students getting treatment with problem posing approach and students taught by conventioanl teaching. Testing hypothesis of those data was attached in Tabel 2. Like that, some studies such as of Jayadipura (2014), Sinurat (2014) reported similar finding that there were no difference on students' score of mathematical disposition and their score were at medium level.
Further analysis, was concerning association between mathematical critical thinking ability and mathematical resiliency. That association was analyzed by using contigency table such as in Table 3 and by using  2 testing . The analysis obtained value  2 = 5.738 a and sig.(2 tailed) is 0.220 > 0.05). This was mean that there was no association between mathematical critical thinking ability and mathematical resiliency. This findings was similar to other previous studies (Sinurat, 2014 , Sumarmo, et al, 2012 , Widyaningtiyas, 2015 that there were no association between mathematical critical thinking ability with various affective mathematics learning outcomes. But, those findings was different with some other studies (Jayadipura, 2014 , Tamsil, 2015 that there were association between mathematical critical thinking ability with various affective mathematics learning outcomes. Those findings indicated that there were incosistent findings on the existency of association between mathematical critical thinking ability and various affective mathematics learning outcomes.
Students' score on each item mathematical critical thinking test is attached in Table 4 . In both teaching approach, students realized difficulties in solving almost item of mathematical critical thinking problems. Seemingly, mathematical critical thinking tasks were difficult mathematical processess for yunior high school students. The low students' score on mathematical critical thinking task, might be caused of some factors among them is students do not master yet prerequisite of mathematics content. As an implication of that estimation, it is suggested before teacher is going to teach a new mathematics content, the lesson should be preceded by examining students' mastering the prerequisite of new mathematics content will be learned. When students have already master that prerequisite teacher can carry on the lesson. Whereas, students do not master it yet teacher should carry out remedial teaching. In fact, that suggestion is line with findings of some studies (Ismaimuza, 2010; Kurniawati, Kusumah, Sumarmo, & Sabandar, 2016; Pujiastuti, Kusumah, Sumarmo, & Dahlan, 2014; Setiawati, 2014; Widyaningtiyas, 2015) that prior mathematics ability (prerequisite content will be learned) took a role on improving mathematics abilities. That statement is supported by findings the higher student' grade on prior mathematics ability students obtained higher score mathematics abilities as well.
Besides it, this study reported that students expressed high perception on scientific teaching approach and they performed more active learning in all four phases of scientific approach than in conventional teaching such as in the following figures (Figure 1, Figure 2 Finding of this study, that students performed positive perception on scientific teaching approach was similar to findings of some recent studies namely: on problem posing approach (Carli, 2017), on inductive-deductive approach (Eriska, 2017), on problem based learning (Johanto, 2017), on scientific approach (Kusnadi, 2016 , Mulyani, 2017 , on generative approach (Sumarni & Sumarmo, 2017) , on contextual teaching (Ruhiyat & Sugandi, 2017) , on model eliciting activities (Suharyati, 2017) .
CONCLUSION
Based on findings and discussion can be conclude that scientific approach took better role than conventional teaching on improving students' mathematical critical thinking ability and its gain, but not on students' mathematical resiliency. However the students' mathematical critical thinking ability score was still at lowmedium level and on mathematical resiliency students' score was at medium level. Beside it, students on both teaching approaches realized difficulties in solving mathematical critical thinking ability problems. The other conclusion was students peformed high perception on scientific approach and they demonstrated active learning in all four phases of scientific approach and there was no association between mathematical critical thinking ability and mathematical resiliency.
Based on the conclusion and discussion the study proposed some suggestion. The students' score on mathematical critical thinking ability in both class were at low level. Mathematical critical thinking is classified as high order thinking (HOT) in mathematics. For obtaining mathematical critical thinking task or other HOT mathematics students should master prerequisite of mathematical process and content of mathematical critical thinking ability. So, before teacher were going to explain a new mathematics topic or content or to conduct study on mathematical HOT ability, it was suggested to examine students' abilities of its prerequisite firstly. Besides it, students should be motivated to select and to solve more exercises by theirselfes on mathematical critical thinking task or other mathematical HOT task. Further,in order students attained meaningfull mathematical critical thinking ability, it was suggested students asked to write the formulas and rules which used on each step in solving the problems as well.
To improve better students' mathematical resiliency, it was suggested four ways as follow: be aware of students to the importance of having mathematical resiliency; teacher should perform having behavior as wished in mathematical resiliency; students should be accustomized having behavior as wished in mathematical resiliency; and teacher should carry out integrated and continous mathematics teaching process.
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